We use Household Budget Survey data to analyze the evolution of the household credit market in the Czech Republic over the period [2000][2001][2002][2003][2004][2005][2006][2007][2008]. We next merge our data with the Statistics on Income and Living Conditions in [2005][2006][2007][2008], in order to test the validity of the standard debt burden measure as a predictor of default. We propose an alternative indicatorthe adjusted debt burden (ADB), defined as the ratio of loan repayments to discretionary income, constructed as net income minus the living minimum, which turns out to be a superior predictor of default risk. Limited by the data, we use a fairly broad concept of default, namely, the inability to make loan repayments on time. Based on the distribution of default risk across the levels of the adjusted debt burden, we suggest that a 30% ADB threshold should be used as the definition of overindebtedness, with an average default risk of 17%. Finally, we show that overindebtedness and local economic shocks are closely related, suggesting that default risk should be always considered in the context of regional economic conditions.
Introduction
The most frequently used measures of household borrowing are based on aggregate data and aggregate indicators, such as the total amount of credit extended to households or the average debt burden for the whole population. However, only household-level analysis using micro data can reveal the actual concentration of debt in the population and can help identify households that are overindebted and whose repayment ability is the most likely to be affected by negative economic shocks, which is crucial for the evaluation of default risk and for financial stability analysis. Only a very few papers, such as Zochowski and Zajaczkowski (2006) and Faruqui (2008) , who use Polish and Canadian household budget surveys, respectively, inspect household indebtedness at the micro level and present the distribution of the debt burden in a population. Furthermore, in the same country context as our analysis, Jakubik and Schmieder (2008) show that aggregate default models work reasonably well for the corporate sector but usually fail to explain household sector default, suggesting again that aggregate measures of household debt are not sufficient.
The aim of this paper is to analyze the evolution of the household credit market in the Czech Republic over the last decade and to assess its default risks. Following the single-country studies mentioned above, this paper is the first to use Czech household-level data on borrowing and default to complement the existing aggregate figures of the Czech household credit market.
1 The first part of the analysis is based on data from the Czech Household Budget Survey (HBS), an annual cross-sectional survey conducted by the Czech Statistical Office, over the period [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] . We analyze the evolution of different types of household loans and identify the key determinants of household borrowing. While the percentage of households with at least one loan remained rather stable and below 40% over the given period, the composition of household credit by types of loans changed as the credit market for housing loans expanded relative to the market for consumer loans. The average size of new loans increased over the period analyzed, with a sharp rise during the housing market boom in 2007 and a drop during the financial crisis in 2008. We estimate a series of probit and tobit regressions of the determinants of a household's probability of having a loan, its probability of taking out a new loan, the amount of the new loans taken out, and the level of the debt burden. The typical household that borrows the most has young members who are employees, have higher income, have children, live in a city, and have been married for a shorter period of time. They are also less risk averse and have experience with financial products.
As the share of households that borrow remained stable, the expansion of the credit market through growth in the size of loans points to gradual debt accumulation among households.
On average, about 18% of households with an existing loan are granted a new loan each year.
Having an existing loan is also an important positive determinant of getting a new loan in our regression analysis, in particular for the years after the credit bureau was established and information-sharing started to be used in the Czech Republic. As loan accumulation increases households' degree of indebtedness, we analyze the level, distribution, and determinants of the debt burden of households using the standard definition of the debt burden 2 (DB), i.e., the ratio of annual loan repayments to annual net income. The distribution of the debt burden among households that borrow moved towards higher levels over the analyzed period, starting with the majority of households concentrated below the level of 10% in 2000, with a median equal to 4.5%, to almost half of the population crossing this level in 2008, with a median debt burden of about 9%. The level rose in particular among young households with higher income levels, pointing to expansion of the housing loan market as being the main source of the increase of the debt burden. In addition, we propose an alternative definition of debt burden, the so-called adjusted debt burden (ADB), which takes into account the variation in the costs of living across households of different size and composition. Specifically, we define the ADB as the ratio of yearly loan repayments to discretional yearly income, constructed as net income minus the household-type-specific living minimum as set by the Czech Statistical Office. Similar to the DB measure, the median ADB also increased over the analyzed period, starting at 9.3% in 2000 and ending at 14% in 2008.
Besides describing the households that borrow and the rising level of their debt burden, we augment our analysis with a complementary dataset -the Statistics on Income and Living Conditions (SILC) -for the period [2005] [2006] [2007] [2008] , with information on households' repayment difficulties and delayed payments. Based on the only information available in our data, we define default as the inability to make loan repayments on time. This is our definition of default throughout this paper. As only a fraction of households with delayed payments eventually default on their loan obligations, our measure of the default risk is very conservative.
As a debt burden above a certain ad-hoc level, such as 40 or 50%, is often used as a measure of a household's overindebtedness and a signal of default (see, for example, Willeke, 2009 ), we explore the correlation between our two debt burden measures and the occurrence of delayed repayments in order to compare their predictive power and identify the data-driven cut-off point above which default is likely. As the HBS data includes detailed information on borrowing but no information about default, and the SILC data contains the opposite, we use the HBS data to estimate a model of loan repayments based on households' socio-economic characteristics and income (present in both datasets) and use this model to predict loan repayments in the SILC data. With the predicted annual loan repayments and the actual annual net income, we construct the debt burden measure for each household in the SILC data and analyze the relationship between the debt burden and default. We find that the relationship is not strong enough to make the standard debt burden definition a satisfactory indicator of the risk of default.
We show that the ADB is correlated twice as strongly with the default rate as the standard DB indicator. Furthermore, we find that households with a DB above 15% and with a ADB above 30% are substantially more likely to default on their payments, which is why we propose these two levels as the cut-off points for overindebtedness, corresponding to an average default risk of 10% and 14% in 2008 . Based on our definition of overindebtedness, and reweighting the HBS data to represent the whole population, we conclude that overindebted households accounted for about 40% of repayments made and 33% of new loans taken out in 2007. This corresponds to 7% of total repayments and 6% of total new loans in 2007 being at risk of default.
Finally, as one of the first microdata studies of the household credit market, we explore regional differences in household borrowing. 3 We find that the share of households that borrow and their indebtedness vary substantially across regions in the Czech Republic and are positively correlated with each other as well as with local economic conditions, in particular unemployment. The degree of indebtedness and default across regions are also strongly positively correlated and confirm the validity of the ADB as a signal of default also at the regional level. We also show that the negative impact of the 2008 financial crisis in 2009 was bigger in regions with a higher initial share of overindebted households in 2008.
This paper is organized as follows. The next section briefly summarizes the literature and the key measures of household indebtedness, including our proposed ADB measure. The section which follows describes the evolution of the household credit market in the Czech Republic over the last decade at the aggregate level and using household level data. The fourth section presents our estimation results from the analysis of the determinants of household borrowing. The fifth section focuses on the repayment behavior of households; we compare the standard debt burden and the proposed ADB measure, identify an ADB threshold of 30% as a signal of overindebtedness, and simulate the share of overindebted households in loan repayments and new loans. The sixth section focuses on regional differences in borrowing and overindebtedness and their relation to the regional variation of economic shocks. The last section concludes. Additional estimation outputs, data details, and prediction evaluations are included in the Appendix.
Literature Review and Key Concepts

Previous Research
Default in the household credit market is typically a consequence of negative macroeconomic shocks, such as a reduction in income or job loss. Households that have accumulated a higher amount of debt relative to their regular income sources are more likely to be unable to repay their loans. This is why a measure of household indebtedness is a crucial indicator for the prediction of default. Jappelli et al. (2008) show that household default is more sensitive to macroeconomic shocks in countries with higher household indebtedness, but that the sensitivity also depends on institutional factors.
Most empirical research into household borrowing focuses on the question of whether household debt has grown so much as to impede households' ability to service their debt and therefore constitutes a threat to financial stability. For example, Girouard et al. (2006) analyze household debt in several OECD countries between 1980 and 2005 and conclude that the rise in household borrowing can be mainly attributed to favorable economic conditions and the boom in the housing market. They also inspect the distribution of debt across different income levels and find that most of the debt was accumulated by higher-income households, for whom servicing the debt is relatively easy.
The most popular measures of the household debt burden are the ratios of household debt to GDP, household debt to disposable income (net of taxes), household debt service (total loan repayments) to disposable income, and household debt to financial assets, as well as the household delinquency rate and the personal bankruptcy rate. Garner (1996) provides an overview of several of these aggregate indicators and assesses their ability to predict the economic slowdown in the U.S. over the period . These measures are often either based on aggregate-level data or averaged over the population.
However, as mentioned in the introduction, such indicators cannot capture the concentration of debt among households. For example, the average debt service burden ratio for the whole population is jointly determined by the share of households with outstanding debt and the amount of the loan repayments of households with outstanding debt. It is crucial for financial stability concerns, as well as for monetary policy, to disentangle these two factors that jointly determine the reported average debt burden. 4 The use of microdata is therefore crucial for the analysis of household indebtedness, as it can provide measures of debt concentration and, in particular, reveal the distribution of the debt burden among households in the population. The most popular indicator in the few microdata studies available is the ratio of loan repayments to disposable income, i.e., what we call -and use in this paper as -the debt burden indicator. See, for example, Faruqui (2008) , Hellebrandt et al. (2008) , Girouard et al. (2006) , or Zochowski and Zajaczkowski (2006) . Dynan et al. (2003) propose an alternative measure to what we call the debt burden -the socalled financial obligations ratio, which adds recurring obligations to total loan repayments in the numerator of the debt burden. The debt burden is then the ratio of the total financial obligations of a household, including both loan repayments and recurring fixed obligatory expenses such as rent, auto leases, homeowners' insurance, and property taxes, to disposable income. This measure is, in its logic, the closest measure to our ADB indicator that we found in the literature. Specifically, it is similar in that it also takes into account other household expenses. In this case, however, the expenses are those which households are obliged to pay regularly to other parties, whereas in our definition they are those which households necessarily incur in order to maintain some minimum standard of living.
Key Concepts -Debt Burden Measures
It is important to clarify the terminology. Debt burden is sometimes defined as the ratio of total debt to disposable income (income net of taxes), whereas the ratio of repayments to disposable income is called the debt service burden. However, according to the dictionary definitions, the debt burden is the cost of servicing debt. It follows that the debt burden ratio is the ratio of the debt burden to disposable income, which is the definition we use throughout this paper, although for brevity we drop the word "ratio" and refer to the concept as the debt burden.
In our analysis, we first use this standard definition of debt burden (DB), specifically in our data the ratio of the annual amount of loan repayments in the given year to household disposable annual income. We then propose an alternative measure, the adjusted debt burden (ADB), which as the denominator uses households' "true" discretionary income rather than disposable income, taking into account the household's minimum necessary expenses. We construct the adjusted debt burden as the ratio of the amount of loan repayments in the given year to annual household income net of the household-type-specific living minimum. The living minimum is the minimum annual expenditure of a household of a given size and composition, as set by the Czech Statistical Office. 5 While the DB tells us what proportion of annual income a household uses to service its debt, the ADB tells us the proportion of discretionary annual income a household pays out in loan repayments.
The DB is calculated in exactly the same way for households of all sizes and compositions, regardless of the fact that discretionary income, i.e., income available for loan repayments in the event of financial distress, varies substantially across different household sizes. Consider two different households -one a single-member household who works and the other a household with one working adult, one adult not working, and two children. It may well be the case that the two households have the same total annual loan repayments and the same total disposable income. In the event of financial distress (say as a result of a negative economic shock), the first household can use for loan repayments all income up to the minimum expenditure necessary for one person, whereas the second household is left with a smaller amount of income after subtracting the minimum necessary for its four members. The two household types have identical DBs, but the second household is likely to encounter repayment difficulties at much lower DB levels than the first household. The DB measure does not reflect the difference in the default risk between these two households, while the ADB measure does. The ADB of the second household is much higher than that of the first, given the higher minimum expenditure of the four-member household compared to the onemember household. Furthermore, in terms of the evolution of indebtedness over time, the DB -in contrast to the ADB -does not capture the effect of the evolution of prices if it differs from that of household income.
In this sense, the ADB is a preferable measure for comparing a household's ability to service debt over time. For example, if prices go up but disposable income stagnates, the ability of a household to service debt diminishes. This is correctly captured by a rise in the ADB, in contrast to the DB, which does not change in this scenario. Thus, the ADB can well explain higher default rates and consequently possible threats to financial stability in periods of recession, when growth in the total debt decreases. This scenario is illustrated, for example, in Hellebrandt et al. (2008) , where the authors report that although the distribution of debt did not change much in Britain in 2008, the average household found it more difficult to service its existing debt due to higher prices and consequently lower discretionary income. As we show later in this paper, the ADB turns out to be a better predictor of default than the DB in the cross-sectional dimension as well.
On the other hand, the DB requires only two pieces of information: total loan repayments and income net of taxes, which are typically available and well defined for international comparison purposes. The ADB, however, requires additional information about the minimum costs that the household incurs to decently survive. The currently used living minimum is only the first step towards a possibly refined concept of minimum costs. It varies only by household size and composition, which is already an improvement over the DB, which does not take into account even this minimum source of heterogeneity across households. However, the costs of living vary also with other characteristics, such as homeownership status and region of residence. Interestingly, Beck et al. (2010) , who use SILC data for a number of old and new EU member states to analyze the determinants of access to mortgages, also compare the self-reported financial distress and vulnerability of mortgage owners versus renters and outright owners and find no difference between these groups.
While we expect that using a refined measure of household costs in the ADB calculation will further increase the predictive power of the ADB, the downside, on the other hand, is the need to correctly measure the additional information on minimum expenditures and their comparability across households. Unless it is well and simply defined, such a refined ADB concept is likely to have limited application outside the national environment and common institutional settings (such as rent regulations). The development of an adequate but easily implementable concept of household costs for ADB calculations at the international level is a subject for future research.
Household Credit Market Trends
Aggregate Perspective
Household debt in the Czech Republic has grown substantially in the last several years (see Figure 3 .1). On the aggregate level, the loans-to-GDP ratio reached 31% in 2009. 6 Household indebtedness as measured by the ratio of loans to gross disposable income averaged across all households in the population also increased, reaching 56% in 2009. Since the escalation of the global financial and economic crisis, annual growth in loans to households has slowed significantly, reflecting changes in both demand and supply side factors. On the other hand, the ratios of debt to GDP and to gross disposable income have continued to increase owing to the fall in economic activity and the deterioration in the labor market.
Relatively low interest rates have kept the increase in household debt service contained, despite the rise in indebtedness. However, the average debt (service) burden in the whole population has increased over the period analyzed, reaching (on loans from banking institutions) around 3%. 7 This reflects the past evolution of interest rates on loans and the long-term rise in households' debt. The previous acceleration of credit growth in the Czech Republic raises the question of whether the loan growth rate in Czech Republic was excessive or not. A comparison of the situation in the Czech Republic with that in other EU and CEE countries (see Figure 3 .2) reveals that the loans-to-GDP ratio in the Czech Republic is lower than that in the euro area 8 and is broadly comparable to that in other countries of the Central European region. However, it is likely that private sector indebtedness in the Czech Republic is still below its long-term equilibrium level.
7 Note that as this debt burden measure is averaged across all households (including those that do not borrow) and only includes loan repayments for loans from banking institutions, it is not directly comparable with the household-level-based DB measure which we use throughout this paper. 8 The higher indebtedness in the euro area might also be due to the excess debt in some European countries (for example Portugal). The non-performing loans ratio among households decreased until 2008, reflecting strong economic and labor market growth (see Figure 3 .5). The default rate was lowest for housing loans and highest for consumer loans from banking institutions. 10 This was connected mainly with the fact that housing loans are usually provided to higher-income households, while consumer credit is drawn mostly by lower-income households. Since 2009 the escalating global financial and economic crises has worsened the ability of households to repay debt. The recent global financial crises has highlighted the importance of understanding how households respond to various macroeconomic shocks, and whether and how this reaction depends on their income, demographics, and level of indebtedness. 
Household-Level Data
In order to document the credit market trends at the household level, we use data from the Czech Household Budget Survey (HBS), an annual cross-sectional survey conducted by the Czech Statistical Office (CZSO), over the period 2000-2008. It contains information about household budget items and a range of socio-economic information about the household and its members, but most importantly it includes several questions about household credit. First, we know whether a household has a loan and, if it does, what type. Second, while we do not observe any amounts of loans outstanding, we know the total amount of loan repayments a household made in a given year, broken down by three types of loans (see below). Third, we know the amount of new loans taken out by a household in a given year, again broken down by three types of loans.
A household can have any of the following three types of loans: housing loans, consumer loans, and other loans. These loans are representative of three separate credit markets: 1) the housing credit market, represented by mortgages (with 50%-100% LTV) and construction saving loans (with 40%-100% LTV); note that construction loans are much more frequent among households than mortgages, and about one-tenth smaller in size; 2) the consumer credit market, represented by installment loans from non-banking institutions for purchases of durable goods; 3) the credit market for other types of loans, represented by overdrafts, credit cards, and unsecured consumer loans from banks. Based on this information, we are able to construct the following variables for any type of loan or for one of the three types: -whether the household has at least one loan -whether the household was granted at least one new loan in a given year.
-the total amount of new loans granted in a given year.
-the total amount of loan repayments in a given year.
A household is defined as having a loan if it has either any loan repayments or any new loans granted in a given year. Having a new loan is defined based on a positive amount of new loans granted. Having an old loan is based on a positive amount of loan repayments. As the observed repayments in a given year may already be going toward a new loan taken out that year, our definition of having an old loan may overstate the share of households that have a loan from the previous year.
Households can report to the CZSO over a time period of 1-12 months. For the purposes of our research, we used only households which report a whole 12-month financial history in order to give all households the same chance to get a new loan and evaluate their yearly repayments.
The data sample for each year represents 0.01% of all households in the population. All the descriptive tables and figures use sampling weights to ensure representativeness. The survey interviews are remunerated and the non-response is minimal in this data, so no information is imputed by the data provider. The original data is augmented with a supplementary sample of very-low-income households in order to ensure sufficient frequency of such households in the data. In our analysis, we omit this special focus group of observations, identified as households with zero sampling weights, from our analysis. The final sample size of our data set is given in Table 3 .6.
Trends in Borrowing
The share of households with a loan was highest in 2000, when almost 39% of households had some type of loan (see Figure 3 .7). Afterwards, this number steadily decreased, eventually reaching 36% in 2005. We can observe an increase between 2006 and 2007, when the economy was growing. The sharp decrease to 33% in 2008 was due to the financial crisis, when a deterioration of the labor market reduced households' demand for credit and mistrust among banks negatively affected supply. While the share of households with a loan was relatively stable over the period, the composition by types of loan changed substantially.
The housing loan market was growing over the entire period starting in 2000. While in 2000 only 14% of households had a housing loan, in 2008 the figure was 21%. The share of households with a housing loan increased even in 2008, the year of the crisis, when the other two markets dropped. In contrast to the housing loans market, the consumer loans market shrank significantly over the studied period. At the beginning of 2000, around 25% of households had a consumer loan. The figure had decreased by 10 percentage points by 2008. However, the amount of consumer loans granted rose, suggesting that loan accumulation occurred in the consumer loan market. The market for other loans grew between 2002 and 2004, but then remained stable until 2007, when a sharp decrease followed. On average, 16% of households had another loan type over the studied period. When we sum the numbers at the end of 2008, we can see that they add up to 50%. This is because one household can have multiple loans. From this we can conclude that at least 15% of households have multiple loans. It is interesting to investigate the crowding-out among the three types of loans also from the perspective of the composition of loans by type. In 2000, among households that borrowed, 35% had another loan, 38% had a housing loan, and 66% had a consumer loan.
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Corresponding to the borrowing patterns in Figure 3 .7, there was a substantial increase in the share of housing loans to 63% and a significant decrease in consumer loans to 35% in 2008, i.e., the same as the proportion of households with other loans.
We now investigate the evolution of the share of households that take out a new loan, both overall and separately by type of loan (see There are several plausible explanations for the growth in all types of loans in 2004. The first is increasing competition among lending institutions, which introduced more attractive products and more aggressive campaigns. The second factor is that information-sharing through external registers started to function fully in mid-2003. This may have contributed to better risk management and higher loan profitability, thereby creating room for expansion. The third factor is increasing demand for credit fostered by a rise in disposable income in 2004.
Further, we explore the evolution of the size of the total new loans granted (see Figure 3 .9). Over time, the household credit market has grown substantially in volume. In 2002, the average newly granted loan was around CZK 40,000. As information-sharing and creditscoring came into use in 2003, leading to better risk management and lower default risk, banks were willing to offer more loans with higher limits. At the same time, strong economic growth increased the demand for loans of bigger size. The average amount of new loans had doubled by 2005. This was followed by a further increase in 2007, fostered mainly by housing market growth. The average size of total new housing loans taken out by individual households was almost CZK 300,000 in 2005, and grew substantially to CZK 500,000 in
2007
. 12 The expansion of both the housing market and the mortgage market accelerated in 2007, when an effective increase in taxes on construction work with effect from the beginning of 2008 was announced, resulting in an additional rise in the demand for housing. The credit market responded with an increase in the supply of mortgages, in terms of easier access and higher amounts. The average amount of total new consumer loans granted to households peaked in 2003, when it reached CZK 35,000. It then dropped for four years and rose again to CZK 30,000 in 2008. While the data suggest that loan accumulation takes place mostly through this market, the total amount of consumer loans obtained by households annually is rather small. The average amount of all new loans households are granted in the credit market for other loans has been constantly on the increase since 2000, reaching an average amount of CZK 40,000 in 2007. The maximum repayment period for unsecured consumer loans from banks (which are included among other loans in our classification) was extended from 5 to 7 years, an unusually long period compared to retail credit markets in other countries. The prolongation of the repayment period may have led to higher granted amounts, although it probably also increased the credit risk of the loans. While the median of the size of total newly granted loans, depicted in the right-hand panel of Figure 3 .9, evolved in a very similar way to the average, there is a difference in 2008, when only the median of housing loans declined, while the median of the other two types of loans, as well as the median when all loans are considered, actually increased further. The average number of loans a household has is another important feature of indebtedness. While, unfortunately, we do not have this information in our data, observing whether a household has loans of different types enables us to explore the number of types of loans (but not the number of loans of the same type). Over time, the average number of different loan types in our data set increased, reaching an average of 1.41 for the three loan types among households with a loan in 2008. As for the composition, 65% of households had no loan, 23% had one type of loan, 10% had two types, and 2% had three types in 2008. Focusing only on households that borrow, 66% had one type of loan, 28% had two loan types, and 6% had three loan types in 2008.
Trends in Credit Accumulation
We next analyze to what extent households accumulate debt. Using micro data allows us to ask whether the stable annual share of households that borrowed over the analyzed period consisted always of new households that took out a new loan, or rather of the same households that re-borrowed. While we do not have panel data to address this question fully, we use the information about old loans and new loans to explore the degree of loan accumulation. Table 3 .10 shows the share of households with a new loan among households that have an old loan, and looking backward, from the opposite perspective, the share of households with a new loan who also have an old loan. Among the households that had an old loan, 17.8% took out a new loan in 2008. Thus, almost one-fifth of households with an existing loan accumulated debt by taking out another loan. Looking at debt accumulation from the perspective of new loan borrowers, among households that took out a new loan in 2008, 50.6% had an old loan. Therefore, half of the growth in the credit market was driven by households that had an existing loan. 
Debt Burden and Adjusted Debt Burden
Figure 3.11 documents the evolution of the two debt burden measures, the DB and the ADB, as defined in section 2. Overall, the debt burden rose over the analyzed period. The median debt burden almost doubled, starting at 4.5% in 2000 and ending at 8.8% in 2008. The median ADB increased from 9.3% to 14% over the analyzed period. The average DB and ADB grew from 7.3% to 12% and from 16.7% to 19.2%, respectively. We can also see that the debt burden increased sharply in 2005, the year of the household credit market boom, followed by a slight decrease in 2006. Subsequently, the debt burden grew again, albeit at a slower pace. The rise in the debt burden measures suggests that total loan repayments have increased relative to income, which has also grown since 2000, even in real terms. We expect both the rise in the amount of new loans and loan accumulation, as documented in previous subsections, to have contributed to the growth in households' annual loan repayments. We next explore the distribution of the debt burden measures in the population of households that borrow. Figure 3 .12 shows the distribution of the DB and the ADB among households that borrow, comparing the years 2000 and 2008. For both measures, the distribution gradually moved towards higher levels over the analyzed period, but for the DB the change was greater. While a majority of households were concentrated below the 10% level in 2000, almost half of the population had moved above this level by 2008. The frequency weights used are based on sampling weights to simulate the whole population of households that borrow. The DB is censored at the value of 30, and the ADB is censored at the value of 50. Kernel densities are based on the Epanechnikov weighting function and the "optimal" bandwidth that would minimize the mean integrated squared error if the data were Gaussian and a Gaussian kernel was used (STATA default option). We next disaggregate the average debt burden of households by number of loans, income, education, and age. It is rather obvious that the debt burden is an increasing function of the number of types of loans a household has. The burden of households with one loan type was around 5% in 2000 and rose further to 8% in 2008 (see Figure 3 .13a). The debt burden of households with two types of loans was 8% in 2000 and increased to twice as much in 2008. Households with all three loan types had an average debt burden of 13% in 2000, which also gradually increased, reaching 20% in 2008.
The distribution of the debt burden across the five income quintiles shows that until 2006 it was the lowest income group that had the highest debt burden among all income groups (see Figure 3 .13b). However, starting from 2005, the debt burden increased mainly among households in the highest income group. However, there was an overall increase in the Average HH burden by income quintiles in the given year average debt burden across all income groups as credit gradually became accessible to all of them.
Furthermore, we look at the distribution of the debt burden across three levels of education: 1 -basic education, 2 -high school education, and 3 -university education. The debt burden is an increasing function of education level (see Figure 3 .13c). While the lowest education group had an average debt burden of 6% in 2002, the figure had risen to 11% by 2008. Households with a medium education level had an average debt burden equal to 7% in 2000, increasing to 11.5% in 2008. The debt burden of high-education households in 2000 was at the same level as the average debt burden of the medium education group, namely 7%, but it subsequently rose, reaching 13% in 2008. Although the differences in the debt burden across education levels are small, it is still clear that the highest average debt burden is concentrated in the segment of the most educated households.
We also document the differences in debt burden across four age groups: 1 -households younger than 38, 2 -households younger than 51, 3 -households younger than 60, and 4 -households older than 59. The highest debt burden is concentrated among the youngest population (see Figure 3 .13d), with an average debt burden of just over 15%. The debt burden in the remaining three age groups evolved in a similar manner, reaching 12% in 2008. The distribution of the ADB across the four different household characteristics (not presented) is fairly similar to that of the DB.
Who Borrows?
We next use HBS data to analyze the key determinants of the observed household borrowing patterns described in the previous section. In particular, we estimate probit models of the probability that a household has a loan and that a household takes out a new loan in a given year, and tobit models of the size of the total new loans taken out in a given year and of a household's debt burden. All models are estimated on pooled annual data over the period 2000-2008 with year and regional effects included.
Model Specification
We considered all information available in our data for the estimation and, based on both their economic and statistical importance, eventually selected a subset of variables, which are listed and defined in Table 4 .1. The choice and meaning of most of the variables are straightforward, but two of them deserve further discussion. We use and interpret the variable Games-Lottery (whether a household has expenditures on games and lottery) as a proxy for risk-loving, and the variable Private pension plan (whether a household saves for retirement via a private pension plan 13 to complement the public pension) as a proxy for financial literacy.
14 In our models of the probability of taking out a new loan and of the size of the new loan granted, we also include a variable containing information on whether a household has an existing loan in order to explore loan accumulation. We then ask how and whether the extent of loan accumulation changed once information-sharing existed in the market. We construct a variable CBCB, which indicates the presence of a credit bureau in the market, as follows: CB equals 0 for the years 2000-2003 and equals 1 for the remaining periods, starting with 2004. 15 We include this variable interacted with the information on whether a household has an existing loan in order to explore the effect of information-sharing on the rate of loan accumulation.
16 13 This is basically a non-mandatory private defined-contribution retirement saving scheme. 14 While expenditure on games and saving in a private pension plan may also signal households' financial reserves and lower risk exposure, we still regard these two rather distinct items as reasonably good proxies for attitude to risk and financial management ability, respectively. 15 Following the establishment of the Czech Banking Credit Bureau (CBCB) in 2000, information-sharing came into use by five major banks operating in the Czech credit market in the middle of 2003. We expect that it took banks at least 6 months to adjust their strategies and evaluation of loan applications to include additional information from the credit bureau. 16 Note that we cannot include this variable in our models of the probability of having a new loan and of the size of new loans together with year effects due to perfect multicollinearity. 
CBCB
Determinants of Borrowing
The average marginal effects from the probit model of the probability that the household has at least one loan, regardless of the type of loan, are reported in Table 4 .2. Consistent with the descriptive statistics from the previous section, which showed that the share of households remained stable, the time trend does not influence the probability that a household borrows in the credit market. The probability of having a loan increases with income, the size of the household, and the presence of children, but decreases with age and the duration of marriage. Household income and age are the biggest determinants of borrowing in terms of magnitude. Households with more educated members are less likely to borrow. Households with members who are employers or self-employed are less likely to be granted a loan, while employees in the public sector are more likely to be granted a loan, as compared to the basic (omitted) category, namely, employees in the private sector. We conjecture that this is mostly driven by restrictions on the supply side, as employers and the self-employed represent higher risk and uncertainty (due to greater income volatility and inability to prove true income), whereas the stability of public employees' jobs serves as a signal reducing the risk of default when compared to private employees, making credit-granting institutions reluctant to grant loans to the former and more prone to grant loans to the latter. In line with our expectations, both risk aversion and financial literacy increase the probability that the household has a loan. The results from our second regression, a probit model of the probability that a household takes out a new loan in a given year, given in Table 4 .3, are fairly close to the previous model, suggesting that the probabilities of having a loan and of taking out a new one are determined by similar factors in a similar way.
The only difference is the opposite sign of home ownership in the two models. As will be discussed later, this is due to the fact that home owners finance the purchase of their home via mortgages, which increases their probability of having a loan, but, as they already have a loan to repay, they are less likely to take out another loan.
There are, however, two additional variables in the model of the probability of taking out a new loan, as compared to the model of the occurrence of an existing loan: information on whether a household has an existing loan, and its interaction with the indicator for the existence of information-sharing. While the average marginal effect of having an existing loan on the probability of taking out a new loan is positive but insignificant, it is 0.12 and significant at 1% when interacted with the indicator of the presence of the credit bureau. This means that having an existing loan increases the probability of taking out a new loan by 12 p.p., but only when there is information-sharing in the market. We conclude that the observed loan accumulation was mostly driven by credit-granting institutions: as access to information about households' credit histories reduced the uncertainty about their repayment ability and behavior, creditgranting institutions were more likely to grant new loans to these households. Third, we estimate a tobit model of the amount of all new loans taken out in a given year. Table 4 .4 presents the results in terms of the average marginal effects for the intensive margin, i.e., the effects of the variables on the size of total new loans taken out in a given year, conditional on at least one new loan being taken out in a given year. The results are in line with our findings for the probabilities of having a loan and of having a new loan in a given year. This suggests that the frequency (in terms of households with a loan) and intensity (in terms of the loan sizes) are determined by similar factors. We can see that households in towns and villages have smaller amounts of total new loans granted in a given year compared to households in cities. This is most probably driven by rural versus urban differences in housing and other prices as well as differences in household income. Younger households have higher amounts of total new loans. We conjecture that this result is mostly demand driven, as such households have current housing needs for starting families and also have the longest consumption-smoothing horizon. Employers and self-employed households not only have a smaller probability of having a loan and of being granted a new one, but also take out and are granted smaller loan amounts than employees. We again conjecture that this is driven by a limited supply of credit, as banks use tax returns when granting loans and entrepreneurs typically optimize their income across years in order to pay lower taxes, which may undervalue their true ability to repay in banks' eyes. Finally, as expected, households with lower risk aversion and higher financial literacy tend to borrow greater amounts.
Like the positive effect of having an existing loan on the probability of taking out a new one, the fact that a household already has a loan increases the amount of new loans, but again only once the credit bureau is in effect. Starting in 2004, having an existing loan increases the amount of new loans taken out, conditional on a new loan being taken out, by CZK 24,700, but it has no effect prior to that year. Information-sharing allows credit-granting institutions to differentiate among households based on their past borrowing and repayment behavior and therefore grant households with good credit histories higher limits on the amounts of new loans compared to households with bad or no credit history. Given our results, shared information about an existing loan -at the early stage of development of the credit market and still relatively low levels of debt -apparently served as a positive signal of clients' experience with borrowing. While in this sense the CBCB also contributed to loan accumulation, we expect that with further expansion of credit, it will also serve as an indicator of overindebtedness and prevent lending institutions from extending credit to households with too much credit relative to their repayment ability. We analyze the evolution of the debt burden and its distribution among households that borrow in the next section.
Determinants of the Debt Burden
The average marginal effects from the tobit model of the debt burden are presented in Table  4 .5. In line with the descriptive section, the yearly fixed effects suggest that the debt burden has been increasing since 2004. The results suggest that in contrast to borrowing patterns, the debt burden does not significantly differ with the degree of urbanization. We interpret this as being a result of the fact that the levels of debt, income, and costs differ across urban locations in a similar way, so that the ratio of loan repayments to income stays the same. Similar to the estimation results for the patterns of borrowing, the debt burden is higher among high-income groups, the younger population, and couples with a lower duration of marriage. Single-member households have a lower debt burden. Employers and the selfemployed have a lower debt burden than employees, and both risk-loving and financial literacy also foster more debt accumulation. Note that homeowners have a higher debt burden than non-homeowners, which again suggests that most of them used a mortgage to finance their home purchase.
We next analyze which type of loan contributed the most to the increase in the debt burden by augmenting the model in Table 4 .5 with a series of interaction terms of year fixed effects and three indicators of the types of loans a household may have. In Table 4 .6 we report just the average marginal effects of the interaction terms and their components. The effects of the remaining variables remain practically unchanged when compared with the results in Table  4 .5.
In line with the observed stable share of households that borrow but the rapidly changing composition of the types of loans households obtain, year fixed effects are not significantly different from zero and the evolution of the debt burden overtime is mostly explained by changes in the use of the different types of loans. While consumer loans formed the largest part of the debt burden in 2000, followed by housing loans and other loans, this pattern reversed over the analyzed period. 
SILC Data and Trends in Repayment Difficulties
Until now, we have explored our principal dataset (the HBS) in order to determine which households borrow, how much they borrow, and to what extent they accumulate loans relative to income, as the main indicator of their repayment ability. As the HBS does not contain any information about households' repayment behavior, financial difficulties or default, we have not been able to assess whether households borrow above their repayment limits, what level of indebtedness relative to income is likely to lead to default, and whether the observed borrowing patterns create threats to financial stability.
We will now use an additional dataset which contains information about households' repayment behavior in order to answer at least some of these questions. The additional data come from the "Statistics on Income and Living Conditions" (SILC), which is an annual survey collected again by the Czech Statistical Office, available for the period 2005-2008. 17 The aim of the survey was to gather representative data on income distribution and the quality and affordability of housing, but it also contains a series of other socio-economic characteristics, including information about households' delayed payments (of electricity, gas, and cell phone bills, of rent, and of mortgage and other loan repayments) and households' perception of their financial situation. Unfortunately, the dataset lacks some of the crucial economic variables that are present in the HBS, in particular the amount of annual repayments of loans and the amount of total new loans in a given year. In order to analyze repayment behavior, we restrict our sample to households that have a loan, i.e., households that report that they are repaying a mortgage or another loan in a given year. The share of households with a loan, the size of the sample of households with a loan, and their repayment behavior are summarized in failed to repay at least one loan installment on time. It is this information which we use as arather broad -definition of default in this paper.
Households' perceptions of getting by are displayed in Figure 5 .2. In line with the decreasing rate of delayed payments, households' subjective assessment of their financial situation, reported in Figure 5 .2. suggests that their cash flow management improved over the analyzed time period.
The percentage of households with any delayed payments on their loans in the given year decreases substantially over time, starting at almost 11% in 2005 and reaching about 5% in 2008. We conjecture that the decrease in the share of households that miss their repayments is driven mostly by two factors: first, the relatively strong economic growth over the analyzed period, and second, a gradual improvement in lenders' credit-scoring techniques, which help avoid loans being granted to risky households. 
Combining Repayment Behavior with Imputed Debt Burden Levels
We next try to relate the extent of households' indebtedness, as captured by the debt burden, to their repayment behavior. As already mentioned, while the HBS dataset, which we use to analyze households' debt burden ratios, lacks information on repayment behavior, the SILC dataset has both household income and repayment behavior indicators, as summarized in the previous subsection, but has no information about the amount of loan repayments a household has to make. In order to explore the relationship between the debt burden and default, we need to combine the information from the two datasets. We choose to use the HBS dataset to predict the total annual loan repayments in the SILC data, where this information is missing. We first estimate a model of annual loan repayments using the HBS data and -based on our estimates -we then predict the annual loan repayments of households in the SILC dataset. For the purposes of this extrapolation, we use a linear regression model estimated only on households that have a loan in the given year. 19 As our goal is to achieve the best fit, we use all the variables which could have any predictive power for the amount of loan repayments in a given year and which are common to both datasets. The variables used for the extrapolation are listed in Table 5 .3. The fit of the regression is R 2 = 0.023.
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In Figure 5 .4, we compare the real values of the amount of loan repayments in the given year from the HBS (left) and the values of the annual amount of loan repayments predicted in the SILC dataset (right). We see that because our preferred estimation technique does not account for bottom truncation of loan repayments at zero, low values of loan repayments are overestimated in our predictions. 
DB and ADB as Predictors of Default
Once we have the predicted annual amount of loan repayments of households in the SILC data, we calculate their DB and ADB and explore whether these measures correlate with their repayment behavior. In order to explore the relationship between our two debt burden measures and default, we divide households into 20 uniform groups with respect to their standard debt burden (SDB) and adjusted debt burden (ADB) and report the default rates across the 20 quantiles. 21 Figure 5 .5 shows the overall relationship for the entire period 2005-2008, as well as for the individual years. Both the SDB and the ADB have relatively high discriminatory power toward the risk of default, as the default rates rise across the 20 quantiles for both definitions. However, the gradual increase in default rates across the 20 quantiles of the ADB measure is much more clear and "monotonic" than that of the SDB.
Based on the relationship between the SDB and ADB and default, we select the most important cut-off points of the two measures to differentiate across default rates, i.e., the points which can best separate the differences in default rates across these measures. Table  5 .6 reports the default rates (i.e., the shares of households with delayed loan payments among households that have a loan) within the four groups defined by the most important cut-off points.
Inspecting the distribution of delayed payments across different SDB and ADB values, we find that the default rate substantially increases in the segment of households with an SDB 21 The absolute values of the cut-off points of the 20 quantiles of the SDB and ADB are listed in We see that for both the SDB and the ADB, the average default rate decreases over time in all four groups, with the most substantial drop being in 2007. In the group with the highest debt burden, however, default declines at the slowest rate. The adjusted debt burden again seems to separate default better than the standard debt burden. Table 5 .7 explores the relationship between the two measures and default formally, as it shows the household-level correlations between the SDB or the ADB and default. We see that the correlation between the ADB and default is more or less twice as high as the correlation between the SDB and default in all four years. We conclude that the adjusted debt burden separates default better than the standard debt burden definition. In addition, we propose to use an adjusted debt burden of above 30% as an indicator of households with too much debt relative to their repayment behavior. The corresponding default rate among overindebted households was 15% in 2008. We use this definition of overindebtedness in the remaining part of the paper. It should be emphasized, however, that this definition is overly cautious, as first, on average over the analyzed period only 17% of overindebted households did not make their loan repayments on time, and second, we expect that just a fraction of households with delayed payments eventually default.
The average values of the SDB and the ADB in the SILC data over the four years are reported in Table 5 .9. Note that the values of the debt burden (especially the ADB) using the SILC data are higher than our results for the HBS. This is most probably a result of using predicted loan repayments based on our extrapolation techniques for the SILC measures. While the average debt burden slightly increased over the given period, the average adjusted debt burden fluctuated, with two peaks in 2005 and 2007 corresponding to the boom years in the household credit market. The table also shows that both monthly disposable income (net of taxes) and discretionary income (disposable income minus the living minimum) increased over the four years. Note: Weighted by sampling weights.
As discretionary income increased more (and relative to loan repayments) than disposable income between 2007 and 2008, we see that while the DB increased between the two years, the ADB actually fell. The corresponding default rate also decreased -a rather promising trend in financial stability terms, but one which changed sharply in 2009 as a consequence of the 2008 global financial crisis (see again the aggregate developments in section 3). The micro data for these years, however, are not available yet.
Loan-at-Risk Simulations
We now use our definition of overindebtedness (see the previous subsection) in combination with the limited information on loans that we have in the HBS -total annual installments on all outstanding loans and the total amount of new loans taken out in the given period -in order to infer what share of the corresponding totals in the population are at risk of default.
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We calculate the corresponding population totals using frequency weights. Each household's amounts are multiplied by a number which captures how many households a particular household in our sample represents in the population. 23 Using our definition of overindebtedness, we identify households that are at risk of default as those whose adjusted debt burden exceeds 30%. We ask what share of total annual installments and what share of total new loans taken out in a given year belong to overindebted households. Furthermore, we use an average default rate of 17% 24 among overindebted households in order to determine the share of annual installments which are at risk of default. The results are shown in Table  5 .4.1. We see that the share of total annual debt service (installments) on loans of overindebted households is about 40% and rose slightly over the analyzed period, from 39.3% in 2000 to 42.6% in 2008. The corresponding share of total annual installments at risk of default is about 7%, starting at 6.7% in 2000 and reaching 7.3% in 2008. Again, to remind the reader, our definition of default is fairly broad, so that loans at risk should be regarded as loans at risk of having a missed payment in a given year. The real default rate is likely to be much lower, as only some of these loans will eventually default.
While we do not have any information about the share of total existing household debt that is at risk, we can see that, based on our data and our simulations, about 21.3% of the total amount of new loans in 2000 was given to households with an adjusted debt burden exceeding 30%. 25 The share of total new loans that are at risk varies substantially across the 
Financial Stability and Regional Economic Shocks
It has been well documented that there are substantial economic differences across regions in most EU countries, including the Czech Republic. It is therefore not surprising that the extent of borrowing, overindebtedness, and default vary geographically as well (see, for example, Vandone, 2007) . The share of households with a loan ranged from around 25% in PHA and JHC to almost twice as high in ULK and MSK, the share of overindebted households ranged from 4.3% in PAK and 4.6% in PHA and PLK to 11.3% in VYS and 16.5% in KVK, and the median ADB among households with a loan ranged from 10.2% in PLK to 21.1% in KVK in 2008. Two regions had a share of overindebted households over 10% and 4 out of 14 regions had a median ADB over 15% in 2008.
Note that the low values of loan occurrence in the capital (PHA) are driven by the fact that we analyze all three types of loans. While PHA is the leading region in the share of households with a housing loan as well as with other loans, consumer loans, which turn out to 25 Due to the already mentioned data limitations, the adjusted debt burden and the overindebtedness definition also include the part of installments paid in the current year on a new loan taken out in the same year. So the precise definition of households at risk of default is: households with an adjusted debt burden either exceeding 30% based on existing loans or exceeding 30% after taking out a new loan and accounting for installments paid on the new loan in the current year.
be widely used in other regions (possibly to make up for lower levels of income), render PHA as the region with the lowest loan occurrence in the population. The low level of indebtedness, on the other hand, is driven by the substantially higher income levels in PHA than other regions, and by the fact that the living minimum, as already discussed, does not vary across regions and therefore does not take into account regional differences in prices. 26 It suggests that there is a strong positive relationship between the share of households with a loan and the share of households with an adjusted debt burden of above 30%, as well as between the median debt burden among households with a loan and the share of households with a loan. The correlations are 0.62 and 0.55, respectively, both significant at the 5% level. It is evident from both scatter plots that overindebtedness increases with size of the credit market.
As the local household credit market is likely to be closely related to other local economic conditions, we next inspect the relationship between overindebtedness and key economic characteristics of the region. Specifically, we correlate the share of households with an ADB of greater than 30% to two key characteristics of the local labor markets -the unemployment rate and average household monthly income -across regions in 2008. While unemployment and overindebtedness are positively contemporaneously correlated (correlation coefficient 0.52, significant at the 10% level), no such correlation exists at the regional level between households' overindebtedness and average monthly income in the region (possibly due to the two outlying regions PHA and STC, where the ADB is likely to be undervalued) 27 in 2008. A simple OLS regression of the share of households with an ADB of over 30% in the region on a constant regional unemployment rate in 2008 has an adjusted R2 of 0.27 and suggests that a 1% rise in the unemployment rate increases the share of overindebted households in the region by 0.9 percentage points. We next focus on the regional variation in the default rates and its relation to the observed overindebtedness, again by augmenting our data with information from the SILC dataset. In the previous section, we combined the two datasets using extrapolation at the household level. Here, we use a much simpler extrapolation: we use the default rates among households with a loan from the SILC data aggregated by year and region and merge it with the HBS data with information on the DB and the ADB, also aggregated by year and region. 28 The results are shown in Figure 6 .2. .2 focuses solely on households that have a loan and relates the regional default rates to the median DB and median ADB levels in 2008. First, we see that there is also substantial 27 PHA and STC represent the capital and the region surrounding it. While income in both regions is substantially higher than elsewhere (except for VYS), the cost of living also exceeds the levels in other regions, a fact which is, however, not reflected in our cost-of-living formula, which only varies with household size. Our ADB definition is therefore likely to undervalue the true adjusted debt burden in these two regions. If this was taken into account, the negative correlation between the adjusted debt burden measures and income might be reestablished. 28 Again, we use the sampling weights in aggregation.
variation in default rates across regions and that it is closely related to the regional degree of indebtedness. In line with our previous findings, the correlation between the median ADB and default is higher (0.66) than the correlation between the median DB and default (0.57), both significant at 5%. While the regional level regression of the median DB on default in 2008 produces a fit of adjusted R2 = 0.27 in 2008, the adjusted R2 in the same regression using the median ADB is 0.39.
Finally, we relate the regional default rates to the local economic conditions in Figure 6 .3. In accordance with our expectations, we see that unemployment and default are positively correlated. Surprisingly, there is also a slight positive relationship between average income and default. None of the two correlations, however, is significant. It is likely that economic shocks mostly affect repayments of households close to the edge of their ability to service debt and therefore increase the default rates only in regions where there is a high share of the overindebted.
An interesting question for assessing financial stability is whether negative economic shocks actually tend to hit regions with a high share of overindebted households more often than other regions, or, alternatively put, whether overindebted households, i.e., households with an adjusted debt burden exceeding 30%, tend to be concentrated in regions that are more vulnerable to negative economic shocks. In order to answer this question, we conduct the following exercise. We correlate the share of overindebted households (with a debt burden above 30%) in the population in 2008 and the unexpected shock that followed the year afterwards in the form of the global financial crisis. As the main consequences of the crisis were felt in the Czech Republic during 2009, we calculate the size of the shock at the regional level as the percentage point difference between the regional unemployment rate in the last quarter of 2009 and that in the last quarter of 2008. The results are shown in Figure 6 .4. The bad news for financial stability is that the extent of overindebtedness is indeed somewhat positively correlated with economic vulnerability across regions, suggesting that regions with a higher average share of overindebted households in 2008 were hit harder by the negative consequences of the financial crisis in 2009 than other regions. The correlation coefficient is 0.43, significant at the 15% level. One might question to what extent the relationship between overindebtedness and future shock vulnerability that we have just presented is due to possible serial correlation in shocks and the fact that past economic shocks lead to overindebtedness through job losses and reduction in income. 29 We discussed the strong link between the past (and current) negative economic situation and excessive borrowing above when presenting the strong positive correlation between the current unemployment rate and the current extent of overindebtedness of 0.77 in 2008. However, the correlation between the 2008 unemployment rate and the future shocks defined above is only 0.12 and not significant even at the 20% level, suggesting that the regional variation in the consequences of the financial crisis was indeed rather unexpected.
We therefore conclude that, besides the obvious impact of negative economic shocks on the debt burden of households, it seems also to be the case that households with too high a debt burden are more likely to reside in regions that are more exposed to economic shocks. From the financial stability policy perspective, this finding suggests that the impact of future macroeconomic downturns on the default rate of households may be stronger than if the shocks were distributed evenly across regions. 
Conclusion
Loan growth is typically regarded as one of the early signals of financial tension. Household debt -and especially housing loans -contributed significantly to the growth of total loans over the last several years in the Czech Republic. The recent financial crisis has also highlighted the importance of understanding how households respond to various macroeconomic shocks and how this reaction depends on their income, demographic characteristics, and debt burden level. While this paper does not estimate the household loan repayment response to macro shocks directly, it is one of the first papers to use household level data to identify and characterize the households that are the most likely to default when affected by an adverse economic event. Household overindebtedness can have important implications for aggregate household spending (via the wealth channel) as well as for the financial system (via the balance sheets of the banking sector). As excessive household indebtedness may represent a financial and macroeconomic risk, analysis of household indebtedness provides important inputs for monetary policy as well as financial stability.
We have analyzed the evolution of the household credit market in the Czech Republic over the period [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] . While the share of households that borrow remained stable and below 40%, the average amount of debt outstanding increased over the last decade relative to income. Credit growth was dominated by expansion of housing loans and also other loans, such as overdrafts, while the share of consumer loans among households decreased. Our analysis shows that the establishment of information-sharing through a credit bureau increased debt accumulation over the analyzed period rather than preventing it.
The debt burden -the ratio of annual loan repayments to annual net income -reached an average level of 10.5% among households with outstanding debt in 2008. We test the predictive power of the standard debt burden for default risk, where default is defined as the inability to make loan repayments on time. While this is a very conservative concept of default, it is the best information available in our data. We emphasize that all our results should be interpreted in the light of this broad definition. As typically only a fraction of loans with delayed payments become truly non-performing loans, both the default risk and the default rates are considerably overstated in our data, and should serve rather as a signal of potential future default.
We propose a new measure of debt burden -the so-called adjusted debt burden (ADB), which we define as the ratio of annual loan repayments to annual disposable income, where the latter is constructed as annual net income minus the living minimum corresponding to the household's size and composition.
Combining information from two data sources, we show that the adjusted debt burden is twice as strongly correlated with default as the standard debt burden. The default rate in the Czech Republic has declined since 2005, in contrast to the slightly rising standard debt burden measure, but in line with a similar decrease in the adjusted debt burden indicator.
We suggest that the adjusted debt burden rather than the debt burden should be used as a measure of default risk. In addition, we identify a cut-off point of an adjusted debt burden of above 30% to be the threshold above which the risk of default sharply rises. We propose to use "ADB above the 30% level" as the definition of overindebtedness when assessing potential threats to the financial stability of the household credit market. However, we acknowledge two potential drawbacks of our proposed measure. First, the living minimum used to calculate disposable income in the ADB does not vary across regions, whereas there clearly are regional differences in the cost of living in the Czech Republic. Second, a comparable definition of the living minimum is necessary for international comparisons. We leave these two issues for future research. We emphasize our general conclusion that the variation in the costs of living of households of different size and composition must be taken into account together with income when compared to the amount of repayments in order to assess households' default risk.
Based on our definition of overindebtedness, and extrapolating the HBS data to the whole economy, we estimate that overindebted households accounted for about 40% of repayments made and 33% (19%) of new loans taken out in 2007 (2008) . This corresponds to about 7.3% of annual repayments and 6.1% (3.8%) of total new loans being at risk of default.
Finally, as one of the first papers on the household credit market, we explore the regional variation in households' borrowing and repayment behavior. We find substantial differences in overindebtedness and default across regions, which in turn are closely related to local economic conditions. We also show not only that financial stability in the whole economy is most affected by regions with the highest overindebtedness, but also that their contribution is likely to be augmented by the fact that these are also regions with a higher risk of negative economic shocks. 
